In the past two years a number of reports on the use of penicillin in the treatment of root canal and periapical infections have appeared in the literature (1-9). While most of the reports have indicated favorable results, there has been considerable variation in the degree of success and some of the reports have been inconclusive because of incomplete bacteriological controls.
In the past two years a number of reports on the use of penicillin in the treatment of root canal and periapical infections have appeared in the literature (1) (2) (3) (4) (5) (6) (7) (8) (9) . While most of the reports have indicated favorable results, there has been considerable variation in the degree of success and some of the reports have been inconclusive because of incomplete bacteriological controls.
PROCEDURE
Some preliminary clinical work was done at Michigan in which penicillin was used in the treatment of infected root canals, first in solution in physiological salt solution (5000 u. per c.c.) and later by use of absorbent points which had been saturated with 1000 u. of penicillin each. Results in a small series were unsatisfactory as compared to results obtained with commonly used drugs. Therefore, it was felt that if penicillin were to be used successfully some method must be found by which a large quantity of penicillin could be used in the tooth in a form that would slowly release penicillin over an extended period.
After some study it was found that by using a paste made up with penicillin, calcium carbonate and physiological salt solution it was possible to incorporate from 5000 to 10,000 units in the average root canal and pulp chamber and that the penicillin was slowly released over a period ranging up to 96 hours. This was confirmed by recovering absorbent points from penicillin-treated root canals after 24, 48, 72 and 96 hour intervals. These points were then placed in 5% blood agar plates with beef infusion broth base inoculated with a culture of Streptococcus dysgalactiae, an organism extremely sensitive to penicillin, as determined by Kakavas and Scott (10) . After incubation for 48 hours it was found that all points showed significant areas of inhibited growth in the agar, thus indicating that effective quantities of penicillin were present up to 96 hours.
The clinical phase of this study was carried out by treatment of root canal cases in the clinic by exactly the same procedure as that routinely used, except for the substitution of penicillin for camphorated p. monochlorophenol or other commonly used drugs. Special precaution was taken to completely dry the canals of solution of sodium hypochlorite which is routinely used at each appointment for washing the root canals, since it would tend to inactivate the penicillin.
All work was done under rigidly aseptic conditions and cultures were taken in a beef infusion semi-solid medium with ascitic fluid immediately after opening the tooth and at each succeeding treatment, usually at 48 hour intervals. In those cases in which penicillin was used a duplicate culture was taken in the same medium to which 100 Schenley units of penicillinase per c.c. of medium had been added. This was done to eliminate the possibility that sufficient penicillin might be carried over from the tooth to the culture media to inhibit the growth of organisms.
Since it was felt that some of the variation in results reported from the use of penicillin in root canal therapy might well be due to the presence of resistant organisms in some teeth, a concurrent laboratory study of the penicillin sensitivity of the organisms isolated from the root canals was carried out.2
RESULTS
The results of this study are summarized in Tables I to V. In Table I it will be noted that 79 cases were treated with penicillin and of these 29 (36.7%) were sterile from the start and obviously gave no information as to penicillin effectiveness. In some previously reported studies it has been assumed that all cases were infected and initial cultures were not taken. This would obviously give an unduly favorable picture of the effectiveness of penicillin since several series of root canal cases studied at the University of Michigan have always shown from 35 to 50% of the cases to be non-infected, depending on the type of cases being studied.
Another group of 16 cases had to be eliminated from statistical consideration because they were accidentally contaminated, i.e., crown forms came off, cement fillings came out and in 2 instances acute exacerbations occurred which necessitated opening the tooth for drainage.
This left a group of 34 cases which were statistically significant. Of these, 20 responded to penicillin therapy with an average of 3.55 treatments to obtain 2 negative cultures while 14 did not respond to penicillin treatments and other drugs had to be substituted with an average of 7.77 treatments required. The average number of treatments for the series of 34 was 5.13 compared with an average of 3.76 treatments for a control series of 461 cases treated with commonly used drugs. Thus, when penicillin-sensitive organisms are present results with penicillin therapy are very favorable, but when resistant organisms are present, results are definitely inferior to those obtained with other drugs.
In Table II This strain was exposed to 5 topical penicillin treatments plus 240,000 u. intramuscularly, but was still penicillin-sensitive. (Table V) . In short organisms which were penicillin-sensitive at the start of treatment remained sensitive and, conversely, organisms which were penicillin-resistant at the start of treatment remained resistant. Typical cases are shown in Tables IV and V. CONCLUSIONS Since the laboratory phase of this study has shown a high incidence of penicillin-resistant organisms to be found in root canal and periapical infections and since clinical results have closely paralleled the laboratory findings, it is concluded that penicillin is not a satisfactory drug for the treatment of such infections. It is obvious that the practicing dentist will have neither the time nor the equipment to determine penicillin-sensitivity and when resistant organisms are encountered much valuable time will be lost if penicillin is used routinely. However, further studies of the newer antibiotics and of possible combinations of penicillin with them, would seem indicated.
